INTRODUCTION
The property tax has been one of the most researched of all taxes. Nonetheless, one important element of the property tax -namely the appeals process -has been largely overlooked by economists. In fact, rigorous empirical studies have only emerged in the past few years.
The property tax appeals process gives owners who believe their property is overassessed an opportunity to have a local value adjustment board take a "second look" at the assessed value.
Because the system of government assessments inherently introduces some randomness in tax burdens, having the right to appeal holds the promise of improving horizontal equity.
1 Weber and McMillen (WM, 2010) were the first to study appeals. They used Chicago data to estimate the probability of appeal and given an appeal the probability that the appellant's assessed value was lowered. We build upon their work in three respects. First, we use data on single-family homes located in Miami-Dade County, Florida, to estimate the probability of appeal using WM's explanatory variables as well as a number of additional determinants that are shown to be important. 2 Second, for those homeowners filing an appeal, in lieu of estimating the probability of an assessment reduction, we estimate the percentage reduction in their assessed value, again using an augmented set of explanatory variables. 3 Third, and most importantly, our focus differs from that of WM. Their primary interest was on how the probability of appeal and the probability of obtaining an assessment reduction are affected by thin markets (i.e., few 1 The alternative approach to improving horizontal equity is to invest more resources toward getting assessed values closer to market values, although achieving perfect assessments may be difficult and an inefficient use of resources. 2 One difference between our variables and WM's is that for reasons outlined below we define the neighborhood as the block group while they define the neighborhood as the census tract. A second difference is that our analysis is limited to single-family homes, while they include residential units containing from one to six units.
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WM's data did not allow them to estimate the magnitude of the assessment reduction, only whether a reduction was granted. comparable sales). 4 Our interest is in the role played by tax representatives in the appeals process, who according to our data from Miami-Dade County, Florida, are used by an overwhelming majority of property owners. These representatives commonly work on a contingency fee basis, asking for as much as half of the first year's tax savings brought about by a successful appeal. 5 Anecdotal evidence from the media suggests that representatives target affluent neighborhoods in making their solicitations. 6 This is plausible because a given percentage reduction in assessed value generates more income for the representative when a property has a higher value. 7 Why might this pose an important local public finance and social issue? If representatives avoid lower-priced neighborhoods in their search for clients and are successful in that they increase the percentage reduction in assessed value for their clients, then their involvement in the appeals process will result in the expected percentage reduction in assessed value being larger than it otherwise would be for homeowners living in higher-priced neighborhoods. This would make the property tax more regressive. 8 The purpose of this paper is to provide evidence on the role played by tax representatives in high-priced and low-priced neighborhoods in affecting the probability of appeal and the probability of winning an appeal.
Our analysis is based on an exceedingly rich database of roughly 20,000 property tax appeals filed by single-family homeowners in Miami-Dade County in response to January 1, 4
Because our variables overlap WM's, we also provide evidence on their thin markets hypothesis. 5 To gauge the magnitudes of the fees we called property tax agencies as well as private appeals companies within Florida and throughout the nation. Although flat fees are sometimes used, it was far more common to hear about contingency fees, which were reported to be between 25 and 50 percent of the first year's tax savings and are paid only upon a successful appeal. We were unable to find any harder data on contingency fees. 6 Such opinions have been voiced repeatedly by major news sources (Kestin, Maines and Powers, 2010; Tugend, 2010; Nakamura and Stewart, 2009 ) but the stories rely on hypothetical or singular examples instead of broad evidence that might describe what is happening across an entire city, county, or state. 7 As reported below, our results show that the percentage reduction in assessed value rises with the assessed value of the petitioner's home, making more expensive homes a particularly attractive target for the tax representative. 8 This statement assumes that the burden of the property tax is gross of any income tax savings. If the burden is net of these savings, the statement may not be true. This is a complicated issue that will depend on the interplay of a host of factors, including the income elasticity of the demand for housing, the magnitude of the rise in the expected percentage reduction in assessed value with neighborhood home value, the property tax rate, and homeowners' utilization of the federal income tax deductibility of the property tax.
and January 1, 2008 initial assessed values. According to the Federal Housing Finance
Agency's House Price Index for the Miami MSA, our first assessment date is right before the market crashed and our second assessment date is one year into the housing market downturn.
We estimate our two models with a number of alternative estimators, including as a subset instrumental variable models that treat the involvement of tax representatives in the appeals process as endogenously determined. Our results are robust across years and estimators and point to the possible need for policy intervention.
In the next section we review WM and a number of other papers on appeals that have been published since their pioneering effort. Section III describes the property tax system in place in Florida. Our Miami-Dade County data are described in Section IV. The models we estimate using these data are described in Section V. Results are provided in Section VI and our conclusions are stated in Section VII.
II. LITERATURE REVIEW
WM hypothesize that both the homeowner's decision to appeal and the adjudicator's decision to grant or deny the appeal depend on access to information on market values. Better information is viewed as tempering the perception of individual mistreatment and improving the quality of assessor decision making. Hence, WM expect that more accurate information will reduce both the probability that the homeowner appeals and the probability that he receives an assessment reduction.
Comparable sales can provide an important source of information on market value. More information is available in "thicker markets" where there are a larger number of comparable sales within the immediate neighborhood. Another method to establish market value is to use the recent transaction price for an individual property (assuming it was an arms-length sale). Hence, to test their hypothesis, WM include both the number of sales that occurred within the homeowner's neighborhood over the past three years and whether the home was purchased in the last three years. Both variables are negative and significant in their 2000 and 2003 probability of appeal models, which lends support to their hypothesis. The variables are also negative and significant in their probability of success model for 2003, but neither variable is significant in their 2000 model. WM's other key finding is that property owners in higher-value neighborhoods stand a better chance of receiving an assessment reduction. Therefore, they conclude that appeals are associated with regressive property tax distributions.
A result from one of WM's control variables has a direct bearing on the current study.
While they do not explore the role played by tax representatives in affecting the probability of appeal, they do include a dummy variable for whether an attorney was used in estimating the probability of an assessment reduction. They find for both 2000 and 2003 that homeowners who appeal on their own are more likely to receive an assessment reduction than those who use an attorney. To explain this result, they suggest that tax representatives "go fishing" for clients, many of whom do not have strong cases for reassessments. Hence, WM view the tax representative as representing a less success-prone clientele than the universe of individual property owners appealing on their own.
To our knowledge, since WM three papers have been published dealing with property tax appeals. None of the papers provide any evidence on the role played by tax representatives in the appeals process. However, they do provide evidence on other aspects of the process.
Hissong and Hawley (2012) limit their analysis to assessing the degree to which market predictors (such as prices and housing types) contribute to inter-city differences in rates of appeal and outcomes of appeals using 2001-2009 data on 40 municipalities found within Tarrant County, Texas. Their findings show that higher market values increase the probability of appeal and the likelihood of filing a formal in comparison to an informal appeal. An informal appeal is a meeting between the petitioner and a member of the tax assessor's office. In a formal appeal both the petitioner and the assessor's representative present their case in front of a value adjustment board.
McMillen (2013) uses data for single-family homes in Chicago for 2006 and a variety of nonparametric estimation techniques to study the distribution of assessment ratios before and after appeals had been decided. He finds that appeals lead to a modest reduction in assessment variability, but the density of extremely high assessment ratios is higher among homes without appeals. His results also show that much of the apparent regressivity in assessments is attributable to the number of extremely high assessment ratios at low sales prices.
Plummer (2013) she finds that the appeals process increases assessment uniformity. She addresses possible sample selection bias using Heckman's two-step approach-which involves as the first step estimating the probability of appeal. While her list of explanatory variables is limited in comparison to WM, like WM she finds that owners in higher-valued neighborhoods are more likely to appeal and owners who purchased their property in the past three years are less likely to appeal.
III. BACKGROUND INFORMATION ON THE PROPERTY TAX APPEALS PROCESS IN FLORIDA
In Florida, county property tax assessors are required to assess all properties at fair market value on January 1 for each annual tax roll. Miami-Dade County uses a ComputerAssisted Mass Appraisal System to produce its assessed values, which has now become common practice throughout Florida and other states. Property owners receive notice of their assessment by mail during the month of August. At this point they have two options if they believe their property has been overassessed-they can schedule an informal meeting with a member of the tax assessor's office or they can file a formal appeal with the value adjustment board (VAB).
Property owners have 25 days after receiving their notice to file a formal appeal. At informal meetings, an explanation is provided to the property owner on how the tax assessor arrived at the assessed value. A tax representative is not, typically, part of such meetings. Generally, these informal appeals only result in a reduction in assessed value if there is a change or error in the physical description of the property. At the formal appeal hearing the homeowner (or his representative) and a staff member from the tax assessor's office present evidence favorable to their positions. A magistrate, under the auspices of the VAB, decides whether or not to grant the homeowner's appeal and lower the assessed value. Regardless of whether there is an informal appeal and regardless of the outcome from this appeal, all homeowners have a right to appeal their property tax assessment using the formal appeals process. With our data there was no way to track how many homeowners appealed formally after an unsuccessful informal appeal. The VAB does not record an appeal when a homeowner has an informal meeting but does not request a formal appeal and we take the same approach. Property owners dissatisfied with the outcome of their appeal also have the option to appeal the VAB decision in Circuit or Appellate Court, but this right is seldom exercised.
value neighborhoods. A low (high) home value neighborhood is a block group with a median assessed value in the bottom (top) half of the distribution. Because the statistics are similar between the years, we focus our discussion on 2008. Also, because our interest is on the differential effects that tax representatives have in low-value and high-value neighborhoods, comparisons are made between these two types of neighborhoods.
[ Table 1 about here.]
The prevalence of homeowners who appeal is 4.5 percent in high-value neighborhoods, but only 2.3 percent in low-value neighborhoods. The percentage of petitioners using a tax representative is 62 percent in low-value neighborhoods, but 69 percent in high-value neighborhoods. These differences are consistent with the idea that tax representatives target and raise the probability of appeal within high-value neighborhoods. The percentage of petitioners winning their appeal (about 50 percent) and the mean percentage reduction in assessed value of winners (about 12 percent) are essentially the same between the two types of neighborhoods. The breakdown of homeowners by neighborhood type is further broken down into those appealing with and without a tax representative. The percentage of petitioners winning their appeal is roughly twice as large in both types of neighborhoods if a tax representative is used.
IV. DATA
The variables we use to estimate the probability of appeal and the percent reduction in assessed value models for single-family homes are listed in Table 2 , along with their means and standard deviations. Three sources of data are used to construct these variables -the American Community Survey (ACS), the standardized property tax rolls that the county must submit annually to the Florida Department of Revenue (FDOR), and the appeals registered with the county's VAB for the years 2005-2008. 10 These data are used to define variables measured at three levels -the jurisdiction, the neighborhood, and the home. Each of these sets of variables is described in turn below.
[ tax owed on a home equals the assessed value times the millage rate. Hence, a given reduction in assessed value yields greater tax savings when coupled with a higher millage rate. This suggests that the probability of appeal is higher in jurisdictions having higher millage rates.
The neighborhood variables are constructed using all three sources of data. We define the neighborhood as the home's census block group. We choose the block group rather than the census tract because low population density in the western portion of Miami-Dade County (toward the Everglades) results in census tracts that are too large to be thought of as the home's neighborhood. The variables listed in Table 2 that describe the demographics of the block group match the neighborhood variables used by WM and come from the ACS 5-year estimates for 10 There are several reasons why the dataset was not extended past 2008. Appeals have risen dramatically over the past several years and the completion time extends well beyond a single year. In addition, major institutional changes happened after 2008. First, homestead exemptions increased by $25,000 and it became possible to transfer portable tax savings between properties. Second, Miami-Dade County went from being the only county with an appointed property assessor to holding elections for the office. Third, the burden of proof in an appeal lessened from providing evidence beyond "every reasonable hypothesis" to a "preponderance of evidence." By using a year before the crash and one year into the crash we compare two similar environments which differed only by the fall in property values caused by the crash. Nearly 250,000 appeals were filed from 2005 through 2008. 11 The tax jurisdictions are uniquely identified by a tax authority code, which is listed on the tax rolls for each property. In Florida, school districts are contiguous with county borders so the school and county millage rates may differ but every property is charged the same rate. There is an exception where several cities have opted out of the portion of the millage rate financing fire services and related debt. Otherwise, any variation in the total millage rate is entirely driven by differences in city millage rates. 2005-2009. 12 The FDOR data are used to obtain the block group median assessed value and the number of arms-length sales that occurred within the block group over the past three years.
These variables also match those of WM. The final set of neighborhood variables describes appeal activity within the neighborhood. WM used the percent of homeowners appealing, while we use the percent of homeowners who appeal on their own and the percent of homeowners appealing with a tax representative.
Our home level variables match those of WM describing the structural features of the home, its assessed value, the change in its assessed value over the past three years, and whether the home was recently purchased. We add to this list two variables -a variable for the improvement quality of the home and another variable capturing the effects of a 1992 limitation under the Florida property tax. Improvement quality refers to the overall quality of the home and is based on the judgment of the tax assessor. It takes on six values of minimum/low cost, below average, average, above average, excellent and superior quality. The property tax limitation is a cap on increases in taxable value that resulted from the passage of the Save Our Homes (SOH) Act in 1992. This law limits the growth of a homesteaded property's taxable value to three percent per year or the rate of inflation, whichever is lower. For homesteads who are recent movers and all non-homesteads, taxable value equals assessed value. 13 For homesteads that have recently moved, taxable value and assessed value may no longer be equal after the first year of tenure depending on the inflation rate. If assessed value increases by more than the cap limit, then assessed value rises faster than taxable value and a wedge develops between the two values.
12 While the ACS also provides 1-year and 3-year estimates, only the 5-year estimates are available for small geographic areas, such as census tracts and block groups. 13 As noted above, Florida requires that all properties be assessed by the county property tax assessor every year as of January 1. Assessed values are the tax assessor's estimate of what the home could sell for on this date. Hence, there is no assessment lag as is common in other states and assessed values are not a fraction of market value, which is also common in other states.
A large enough wedge can render a reduction in assessed value moot because a homeowner's property tax bill will not change if the reduced assessed value still lies above taxable value. 14 We add the taxable value to assessed value ratio to the set of home variables. The expectation is that a larger ratio will increase the probability of appeal.
V. ESTIMATED MODELS
We estimate the homeowner's probability of filing an appeal with the VAB and the percentage reduction in assessed value resulting from an appeal. These models are described in turn below in Subsections A and B. In Subsection C we describe our approach to empirically addressing two questions central to our analysis.
A. The Probability of Appeal
Our probability of appeal model includes the same explanatory variables as WM with the following exceptions: 1) we replace their neighborhood appeals variable with the percent of homeowners in the block group who file an appeal on their own and the percent of homeowners in the block group who file an appeal with the aid of a tax representative, and 2) we add the millage rate, the improvement quality of the home, and the SOH wedge as explanatory variables.
The percentage of neighborhood homeowners who have a tax representative file an appeal on their behalf measures the presence of tax representatives in the neighborhood. A greater presence may reflect more advertising in the neighborhood by representatives and/or a higher percentage of homeowners deciding without solicitation they want to file an appeal using a representative.
We estimate the probability of appeal using four alternative estimators: OLS, 2SLS, probit, and instrumental variables probit. Only the models that treat the presence of the tax representatives in the neighborhood as endogenously determined require explanation.
Endogeneity may arise if there are factors that affect both the individual homeowner's probability of appeal and the neighborhood presence of tax representatives, whose influence is not fully captured by our set of control variables. For example, differences between assessed and market values can arise in a neighborhood as the result of a land use emitting a negative externality. Homeowners and tax representatives are aware of the neighborhood's overassessment, which results from the Computer-Assisted Mass Appraisal System not registering the negative externality effect. Tax representatives target their solicitations to the neighborhood based on expectations of obtaining winning appeals and homeowners appeal regardless of the presence of the tax representatives. When an excluded variable, in this case the negative externality, is correlated with both the dependent and an independent variable, the independent variable and the error term are correlated resulting in an inconsistent estimate. To obtain a consistent estimate, the independent variable requires instrumentation.
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The equations we estimate can be expressed as (1) and (2) , where i represents the homeowner and t the year; A equals 1 if an appeal is filed and 0 otherwise;
R is the percentage of homeowners residing in the neighborhood who file an appeal using a tax representative; and J′, N′, and H′ are the vectors of jurisdictional, neighborhood, and home level 15 There are many sources of externalities that may affect the behavior of both the homeowner and the tax representatives that may be unaccounted for by the tax assessor. Some examples include a half-finished construction project, a foreclosure, a coastline that has disappeared from tidal changes, and a park that has deteriorated. The point is that neighborhood externalities abound and because they may result in the neighborhood presence of the tax representatives being endogenous, we choose to test for this and if necessary correct for it using 2SLS. As discussed below, we are able to reject the null hypothesis that R is exogenous.
variables. Our two instrumental variables, R t-1 and R t-2 , are excluded from (1) under the assumptions that they do not directly affect A t and do directly affect R t . 16 The idea underlying the latter assumption is that there is persistence in the solicitations of the tax representatives. The representatives are viewed as soliciting where expected contingency fees are large relative to the costs of filing an appeal. In part, these costs reflect the value of time required in preparing for the appeal hearing. These costs are expected to be lower in neighborhoods the tax representative is more familiar with, as evidenced by prior participation in the neighborhood's appeals.
As a robustness check, we adopted a second identification approach that used variables describing the land use mix within the neighborhood as instrumental variables. Specifically, the three instruments are the proportions of total properties within the neighborhood that are residential, commercial, and industrial. The logic underlying this alternative identification strategy is that the land use mix of the neighborhood captures to some degree the time costs incurred by the tax representative in filing the appeal. As an illustration, in comparison to commercial areas, industrial areas are generally not conveniently located with respect to the offices of the tax representative. Assuming information declines with distance, being farther away from a client's location may reduce the representative's knowledge of the area and require the representative to do more research. Distance can also make solicitations and site inspections more costly further reducing the neighborhood's attractiveness to the representative.
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In estimating dichotomous dependent variables where all of the regressors are exogenous, probit is generally preferred over a linear regression model. Where one or more of the regressors 16 R t-1 and R t-2 may not be exogenous to A t if whatever causes the tax representatives to target the neighborhood in year t persists from year to year. We argued above representatives target neighborhoods where assessed values exceed market values because a negative externality has shocked the neighborhood. Appeals coming from the neighborhood are expected to alert the tax assessor to the neighborhood's overassessment, causing assessments to be lowered in the following year. 17 Our conversations with tax representatives indicated that site inspections occur, but we are not able to say, with any degree of confidence, how frequently they occur.
is endogenous this may not be the case. In the instrumental variables probit model (IV-probit) consistent estimation requires both normality and homoskedasticity of the errors u i,t and v i,t . An alternative approach is the 2SLS linear regression model, which offers a number of advantages over IV-probit. First, in the case of 2SLS, fewer distributional assumptions are required -u i,t
and v i,t need not be multivariate normal and homoskedastic. Second, with 2SLS there is the ability to test for weak instruments. Aligned against these advantages, there is a possible drawback of using 2SLS to estimate the probability of appeal in that the binary nature of the dependent variable A i,t is being ignored. As a result, u i,t is heteroskedastic. However, 2SLS is still consistent and correct inference can be obtained as long as estimated standard errors are robust to heteroskedasticity (and clustering).
B. The Percentage Reduction in Assessed Value
Conditional on filing an appeal, we estimate the percentage reduction in assessed value.
The model is estimated by OLS, Tobit, and 2SLS. Tobit is used to address possible inconsistency resulting from observations censored at zero. 2SLS is used because the involvement of a tax representative may be endogenous. As noted above, tax representatives may be aware of differences between assessed and market values and target homeowners with larger differences in the expectation of winning appeals with large percentage reductions in assessed value. Only the 2SLS model requires further comment. The equations we estimate can be expressed as (3) and (4) ,
where L equals the percentage by which the assessed value is lowered; T equals 1 if a tax representative is used in filing the appeal; J′, N′ and H′ are defined as before. Our instrumental variables, T t-1 and T t-2 , are again based on the idea that there is persistence in the solicitations of the tax representatives. T t and T t-1 (T t-2 ) may also be correlated because homeowners who have filed with a tax representative in the past may be more comfortable in using a representative to file their current appeal.
18

C. Two Central Questions
One question of interest is whether the probability of appeal is higher in neighborhoods with more expensive homes because of a greater presence of tax representatives within those neighborhoods. 19 Our approach to this question can be shown by rewriting (1) to show the functional dependency between R and neighborhood home value (V) and by dropping the subscripts and control variables for clarity, or (5) can be differentiated with respect to V to obtain 18 We also tried the land use composition variables as instruments; however, we found that the highly aggregated land use categories (i.e., residential, commercial, and industrial) that we used as instruments in the probability of appeal models yielded low first-stage F-statistics in the percent reduction in assessed value models. However, when more disaggregated categories were used as IVs we found that the proportion of properties in the neighborhood that are financial institutions yielded a first- Tests of the endogeneity of T confirmed those reported below, indicating that T is an exogenous variable. 19 An editor noted that studies (e.g., McMillen, 2013) have found that more expensive homes are systematically underassessed relative to less expensive homes and that this may attract tax representatives to low-rather than highvalue neighborhoods, because the probability of winning may be greater where homes are comparatively overassessed. However, what should matter to tax representatives is the expected dollar amount of tax savings from a successful appeal, because their contingency fee is a percentage of these savings. The expected dollar amount of tax savings for a neighborhood equals the average probability of winning appeals times the expected average tax savings conditional upon winning. We investigated differences in expected tax savings between low-and high-value neighborhoods by first computing the median assessed value of each neighborhood. We then divided neighborhoods into low-value (lower 50 percent of neighborhoods) and high-value (top 50 percent of neighborhoods). As expected, the probability of winning is higher in low-value (.54) in comparison to high-value (.50) neighborhoods. Using the average millage rate in 2007 (20 mills), the average tax savings from a successful appeal equaled $639 and $2544 in low-and high-value neighborhoods, respectively. When multiplied by the probability of winning, the expected tax savings equaled $345 and $1272. Hence, while the probability of winning an appeal is higher in low-value neighborhoods (perhaps because of relative overassessment), average tax savings are so much larger in high-value neighborhoods that expected tax savings are more than 3.5 times greater there. Tax representatives, therefore, are expected to target high-value neighborhoods, despite the lower probability of winning appeals within these neighborhoods.
where γ is the effect that V has on A apart from the presence of the tax representatives, and α(∂R/∂V) registers whether the probability of appeal is higher in neighborhoods with higher home values because of a greater presence of tax representatives within the neighborhood. There are two approaches toward estimating the tax representative's effect. One approach is to estimate α from (1) and obtain an estimate of ∂R/∂V from an auxiliary regression of R on V, along with the control variables. The product of these two estimates gives the tax representative's effect.
The second approach is to estimate (1) with and without R included as an explanatory variable.
With R included we obtain an estimate of γ( ̂). Without R, the estimated value of γ( ̃) registers both the direct effect of V on A, as well as the indirect effect of V on A working through the effect that V has on the presence of tax representatives in the neighborhood, or
The difference between ̂ and ̃ equals the tax representative's effect. Because these two approaches yield identical results, we report only those obtained with the second approach.
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We expect that a tax representative will increase the percentage reduction in assessed value.
A second question of interest is whether an assessed value reduction happens because the representative increases 1) the probability that the petitioning homeowner or his representative 20 We find the second approach more intuitive. Estimating (1) with R reveals the difference in the probability of appeal that would exist between low-and high-value neighborhoods in a world without tax representatives, while estimating (1) excluding R reveals the difference in the probability of appeal between low-and high-value neighborhoods in a world with tax representatives. 21 Note that in addition to median_av we include from the ACS the median homeowner's estimate of market value, median_hv, in our models. This follows WM. In taking the second approach, we base our comparisons on median_av rather than median_hv because the former more accurately reflects the value of homes in the neighborhood at a given point in time and it is the assessed value that the tax representative targets in making his solicitations. Recall from above that in Florida assessed value is the tax assessor's estimate of what the home would sell for on January 1 of the tax roll year.
shows up at the VAB hearing, and/or 2) the percentage reduction in assessed value given the homeowner attends the hearing. If a homeowner appeals but neither he nor his representative attends the hearing, his appeal is denied and his assessed value is not changed. No-shows are common at appeals hearings, but only if the petitioner chooses not to use a tax representative.
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To address our second question, we estimate our percentage reduction in assessed value model separately for all petitioners and for just those that show up for the hearing.
VI. RESULTS
In this section we first report the results from estimating the probability of appeal (Subsection A) and then report those obtained from estimating the percentage reduction in assessed value conditional on appeal (Subsection B). Subsection C describes our methodology for exploring the tax representative's effect on the expected percentage reduction in assessed value (i.e., the probability of appeal times the percentage reduction in assessed value) for homeowners living in low-versus high-priced neighborhoods, as well as the results from implementing this methodology.
All of the tables in Subsections B and C report three values for each explanatory variable -the marginal effect, the estimated standard error robust to heteroskedasticity and clustering at the block group level (in parentheses), and the change in probability (or percent reduction in assessed value) from moving the value of a continuous variable from the 25th to the 75th percentile of its distribution, holding all the other variables at their mean values (in brackets).
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In the case of a binary variable the change reported in brackets is from moving the value from 22 In 2007 (2008) no-shows equaled 34 (44) percent of petitioners without a tax representative, but only 2 (3) percent of those using a tax representative. 23 For the OLS, 2SLS, and Tobit models the marginal effect is the estimated coefficient. For the probit models the marginal effects are calculated at the means of the explanatory variables.
zero to one, again holding all other variables at their means. The bracketed numbers offer a convenient way for comparing the magnitudes of the effects of the explanatory variables.
A. The Probability of Appeal Results
Tables 3 and 4 report the results from estimating the probability that the homeowner appealed his 2007 and 2008 assessment, respectively. OLS and probit models are estimated for the specification excluding R. OLS, 2SLS, and IV-probit are used to estimate the model including R.
Recall that we use two alternative sets of instrumental variables to estimate the 2SLS and IV-probit models -lags of the endogenous variable (R t-1 and R t-2 ) and current values of the neighborhood's land use mix (the proportion of properties that are residential, proportion commercial, and proportion industrial). The results are robust to our two alternative identification strategies. Because the two sets of IVs yielded almost identical results, we report in Tables 3 and 4 and a Wald test for IV-probit) for whether R can be treated as an exogenous variable.
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Regardless of estimator, the results indicate that the null hypothesis that R is exogenous can be rejected at the one percent level. Instrumenting R increases its estimated marginal effect, especially in the probit model.
[ Tables 3 and 4 about here.]
In every equation including R, the estimated coefficient for R is positive and statistically significant at the one percent level, indicating that the probability of appeal is higher in 24
By "almost identical" we mean that both sets of IVs are valid based upon Stock and Yogo's (2005) weak ID test and both yielded similar estimated R coefficients and standard errors. 25 The endog test is part of ivreg2 for Stata. See Baum, Schaffer, and Stillman (2007) . neighborhoods where there is a larger percentage of the total number of homeowners appealing with the aid of a tax representative. This result may reflect an increased likelihood of the homeowner being solicited by a tax representative in neighborhoods where the representatives are more active. Alternatively, it may be that the homeowner tends to follow other homeowners in the neighborhood in his decision to appeal. In contrast, the percentage of neighborhood homeowners who appeal on their own is either not significant or is negative and significant.
These results may reflect the knowledge obtained by the homeowner of the effort required to file an appeal on his own. As the number of homeowners who appeal on their own rises, the probability that one of these neighbors shares his experience with the homeowner also rises.
Upon learning of the effort required to file an appeal on his own from the neighbor, the homeowner may decide not to initiate the process.
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To address the question of whether tax representatives are more present in higher-priced neighborhoods and thereby increase the probability of appeal within these neighborhoods, we compare the estimated coefficient on median_av between equations excluding and including R. Table 3 . In the linear models the estimated coefficient on median_av changes from positive and marginally significant in the equation excluding R (see Column 1, row 3) to negative and significant at the one percent level in the equations including R (Columns 2 (OLS) and 3 (2SLS)). In the probit models the estimated coefficient on median_av also changes from positive to negative after including R and in this case both coefficients are significant at the one percent level. The switch from a positive to a negative estimated coefficient on median_av, with both coefficients highly significant, is also found in the probit results reported for 2008 in Table 4. The linear model comparisons for 2008 also show a sign reversal, but median_av's estimated coefficient is not significant when R is excluded. However, as in all other cases, the coefficient is negative and significant at the one percent level when R is included.
Consider first the 2007 estimates reported in
The above comparisons provide strong and remarkably robust (across years and estimators) support in favor of the hypothesis that tax representatives increase the probability of appeal in higher-priced in comparison to lower-priced neighborhoods. In the absence of the representatives, the probability of appeal would be lower in higher-priced neighborhoods.
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When the representatives are included, the results show that the probability of appeal is higher in higher-priced neighborhoods (especially for the probit models). These results suggest that the necessary but not sufficient condition for the tax representatives making the property tax more regressive is satisfied. However, there remains the issue of whether the tax representatives are able to lower the assessed values of their clients by more than the homeowners could appealing on their own. We take up this issue in the following section, but before doing so we describe the results obtained with the control variables that enter the probability of appeal models.
The estimated coefficients on the WM variables are generally consistent with their own findings. Regarding their market value information variables -whether the property was purchased in the past three years (recent_sale) and the number of sales in the past three years within the property owner's neighborhood (sales), our results match those they obtained on whether the home was recently purchased. Recent_sale is negative and significant at the one percent level in both 2007 and 2008, regardless of estimator. In all cases, sales is also found to 27 An explanation for this result is provided by McMillen (2013) , who finds that higher-valued homes are systematically underassessed relative to lower-valued homes. So in the absence of tax representatives, the expectation of winning an appeal may be lower in high-value neighborhoods, possibly discouraging homeowners from appealing. reduce the probability of appeal. It is statistically significant in all of the models, except for the 2SLS models that include R in both years and the OLS model that includes R in 2007.
Next, we compare the results from our control variables with WM. The probit model we estimate including R comes the closest to the model they estimate (Column 4 of Tables 3 and 4).
We both find that the proportion black in the neighborhood (-) and the interior space of the property (+) are relatively strong predictors of the probability of appeal. 28 They also find that the number of appeals in the neighborhood is a strong predictor. When we replace the percentages of homeowners appealing with and without a tax representative with the total percentage who appeal, our results are consistent with those of WM. In contrast to WM, we also find that the proportion of adults in the neighborhood with at least a B.A. degree (+) and the age of the property (+) are strong predictors. The variables that only they find are relatively strong predictors are median neighborhood income (+) and the neighborhood proportion of Hispanics (-).
Finally, we turn to the results obtained on the variables (besides R) that are unique to our models. As hypothesized, tax_rate and SOH_wedge are positive and significant. The improvement quality of the home is not found to affect the probability of appeal much in either 2007 or 2008.
B. The Percentage Reduction in Assessed Value Results
The percentage reduction in assessed value model is estimated separately for all petitioners and for just those petitioners (or in their absence their representative) who show up at 28 Strength of predictor is judged by significance level and the change in probability from moving the variable from the 25th to the 75th percentile of its distribution, which is the method WM and the current study adopt to compare the relative magnitudes of the effects of the explanatory variables.
the VAB hearing. 29 The results for 2007 and 2008 are reported in Tables 5 and 6 , respectively.
The first-stage F-statistics for the 2SLS models are reported at the bottom of Column 3 for the full sample of petitioners and at the bottom of Column 4 for the petitioners who show up at the hearing. In both cases and for both years, the hypothesis of weak instruments is strongly rejected.
For each sample and each year, the endogeneity test indicates that the null hypothesis that T is exogenous cannot be rejected. Hence, we focus on the results obtained from the OLS and Tobit models.
[ Tables 5 and 6 about here.]
No-shows embody a growing group of appellants that should not be ignored. 30 In 2007 there were 545 petitioners (six percent of the total) who failed to show up at the VAB hearing.
By 2008 no-shows were more common, with 1547 of the petitioners (17 percent of the total) failing to attend the hearing. As noted above, for those who appeal on their own, the absenteeism is probably driven by a later realization that it is time consuming and not costless to gather evidence to present at the appeals hearing that would win an appeal. Tax representatives alleviate these costs that deter petitioners, in exchange for the fees described above.
For the samples of all petitioners, T is positive and highly significant regardless of estimator or year, indicating that the use of a tax representative raises the percent reduction in assessed value. However, when the sample is restricted to only those petitioners who attend the VAB hearing the results are just the opposite: for both years T is negative and highly significant regardless of estimator. These results indicate that tax representatives increase the percentage 29 A number of the percentage reductions were so large that they were clearly outliers. Presumably these are properties whose market values were lowered by an unusual major event that the county assessor's ComputerAssisted Mass Appraisal System failed to register. Approximately one percent of the properties in each year we judged as outliers and were dropped from our samples. 30 The VAB does not ignore no-shows; they are counted as denied appeals. If they do not wish to attend, homeowners can still send in a written appeal, which will be treated as an appeal where a homeowner offers no further testimony and will not be classified as a no-show. reduction in assessed value only because they increase the probability that the petitioner's case will be presented at the hearing. 31 At the hearing, petitioners using a tax representative obtain less of a reduction in assessed value than petitioners appealing on their own. The latter result matches the result obtained by WM. Recall, they suggest that tax representatives "go fishing" for clients, many of whom do not have strong cases for reassessments. Nevertheless, the positive effect that the representative has on the petitioner's case being presented at the hearing more than offsets their relatively poor performance at the hearing, resulting in a positive net effect on the percentage reduction in assessed value.
The results WM obtain from estimating their probability of success models are not directly comparable to those we obtain from estimating our percentage reduction in assessed value models. Moreover, for reasons unspecified they choose to include in their success models only a subset of the neighborhood variables that were included in their appeals models. They dropped the variables describing the racial composition, educational attainment, and tenure of neighborhood residents. We, however, retain these variables in our percent reduction in assessed value models because they are found to have significant effects. The following variables have a significant effect on the percent reduction in assessed value for both years regardless of sample 31 This is confirmed from estimating the probability that the petitioning homeowner or his representative attended the VAB hearing. In this model, which included the same explanatory variables entering the percentage of assessment reduction models, the strongest predictor is whether a tax representative is used to file the appeal. Recall that the higher this ratio, the more likely a reduction in assessed value will also lower taxable value, resulting in a smaller property tax bill. Hence, an explanation for the SOH_wedge results is that homeowners and representatives work harder to prepare a stronger appeal when the expected reward is larger. The findings that homeowners from neighborhoods containing a larger proportion of minorities receive a smaller reduction in assessed value merit additional study beyond the current inquiry. Future research should explore whether these results are due to racial prejudice on the part of VAB magistrates or if these homeowners have weaker cases supporting their appeal.
C. The Economic Significance of the Tax Representative
To compare the effects of using a tax representative on homeowners living in low-and high-priced neighborhoods, we estimated the impacts of the tax representative on the expected reduction in assessed value for homeowners residing within two neighborhoods -one at the 25th and the other at the 75th percentile of the median_av distribution. Our methodology involved the following steps:
1. Calculate the correlation between house values and the presence of tax representatives at the neighborhood level. We use the block group as the unit of observation to regress R on median_av. The results show that median_av strongly affects R. The results are presented in Table 7 . above, it is difficult to conjecture on the increase in regressivity, because it depends on multiple factors, which will vary across local communities.
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VII. CONCLUSIONS
Tax representatives offer to file an appeal on a homeowner's behalf in exchange for a percentage of any tax savings resulting from a reduction in assessed value. The representatives'
expected returns are higher in higher-priced neighborhoods, which suggests that they will target their solicitations toward these neighborhoods. Because we find that a larger percentage of homeowners file a representative-assisted appeal in higher-priced neighborhoods, our results are consistent with the idea that representatives discriminate in favor of these neighborhoods. Our data, however, do not enable us to rule out the possibility that the greater presence of tax representatives in higher-priced neighborhoods is the result of homeowners in these neighborhoods choosing, without solicitation, to use a tax representative in filing their appeal.
Because representatives have a greater presence within higher-priced neighborhoods, individual homeowners living in these neighborhoods are more likely to appeal. This fact remains true regardless of whether the representative seeks out the homeowner or the homeowner seeks out the representative. Moreover, the greater presence of these representatives increases the likelihood that a homeowner will file his appeal with the aid of a representative, who positively affects the likelihood that the homeowner's case will appear and be heard at the VAB hearing and helps secure a higher percentage reduction in assessed value. Stated succinctly, our results suggest that tax representatives encourage homeowners to appeal and to follow all the way through the appeals process. As a result, representatives raise the expected reduction in 33 The increase in regressivity will be less in those communities where the increase in the expected percentage reduction in assessed value, the percentage of homeowners who deduct their property taxes from their federal income tax liability, and the property tax rate are all smaller within higher-priced neighborhoods.
assessed value by as much as 23 percent in higher-priced in comparison to lower-priced neighborhoods.
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As noted above, both WM (2010) and Plummer (2013) found that the probability of appeal is greater in higher-priced neighborhoods and from this they both conclude that the appeals process contributes to property tax regressivity. However, no explanation is provided in either paper for why the appeal probability is found to be higher in higher-priced neighborhoods.
We find that homeowners in higher-priced neighborhoods are more likely to appeal because of the greater presence there of the tax representatives. In a world without representatives, our findings indicate that the probability of appeal would be lower in higher-priced in comparison to lower-priced neighborhoods. We view this as an encouraging result for it implies that if we raise the presence of tax representatives in lower-priced neighborhoods to match that in higher-priced neighborhoods, the regressivity of the current appeals process may disappear.
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One approach toward the neighborhood equalization of tax representatives might be to outlaw contingency fees. We spoke informally to multiple county tax assessors and they firmly supported this proposal. 37 We, however, do not subscribe to this approach. Even if a flat-fee 34 As brought to our attention by Bill Gentry, one way to view the tax representatives is that they are the counterparts in the context of the property tax to expensive accountants in the context of the income tax. Both help higher income households avoid paying taxes. 35 The effects of increasing the presence of tax representatives within lower-priced neighborhoods go beyond enhancing the equity of the property tax. Reductions in assessed values may result in reduced total monthly mortgage payments, which may result in lower propensities of default, better cure rates for delinquent loans, and avoidance of lengthy foreclosure processes. 36 The impact tax representatives have on the horizontal equity of the property tax is also worth noting. The property tax appeals process allows homeowners who believe their assessed value is out of line with the market value of their home an opportunity to plead their case in front of local value adjustment boards. Roughly half the time, the VAB agrees with the homeowner and lowers the homeowner's assessed value, presumably getting it closer to market value. Therefore, an important social benefit of the appeals process is that it improves the horizontal equity of the property tax. However, our results suggest that appeals may improve horizontal equity more in high-value in comparison to low-value neighborhoods as the result of the greater presence of tax representatives within the former neighborhoods. 37 California tried to take this step in its 2011-2012 legislative session. As proposed in Senate Bill 342, no person would be allowed to charge a contingent fee in a matter before any assessment appeal board. The punishment is the greater of $5,000 or 100 percent of the contingent fee charged (regardless if it was actually paid or received). At the time of this paper, the bill passed a legislative committee and was returned to the Secretary of the Senate.
system were to replace contingency fees, higher-priced neighborhoods would still have a greater presence of representatives because homeowners in these neighborhoods are more able to afford the fee. 38 Our suggestion is to take a cue from the criminal justice system and encourage tax representatives to undertake pro bono work in lower-priced neighborhoods. Where private goodwill is not sufficient, public tax representatives could be appointed who would assist homeowners from lower-priced neighborhoods in filing their appeals. That is, extend the right to appeal to include filings by an amicus curiae or a public tax representative.
39
Property tax representatives could provide a helpful check-and-balance against inequities in property assessment and equal access to the appeals process. While our findings are based on analyzing the appeals process within a single Florida county, the process is the same in every county throughout the entire state. Moreover, the main features of the Florida system -a VAB that rules on formal appeals and tax representatives that work on a contingency fee basis -are common to other states. We strongly encourage further investigations of the role played by tax representatives in the property tax appeals processes of other states. The techniques outlined in this paper might prove useful as a guide to conducting these further explorations.
38 Also, as noted by an editor, a flat fee would result in more appeals in high-value in comparison to low-value neighborhoods, because in the former neighborhoods more homeowners would find that the expected benefit from appealing exceeded the fee.
We called every state's regulatory agency that oversees property taxation to ask about the use of tax representatives, who they are, and how much they charge. No agency mentioned the use of public tax representatives. We recognize that it is unlikely that local governments would willingly take on this responsibility. It is more conceivable that this service would be provided by the state agency that oversees the administration of the property tax or by local governments under a state mandate. The idea, though, is not novel. The Internal Revenue Service operates a Volunteer Income Tax Assistance (VITA) program. VITA provides free basic income tax assistance to low income earners, persons with disabilities, the elderly, and limited English speakers. The federal program was established with the Tax Reform Act of 1969 and began receiving congressionally appropriated funds for a matching grant program in 2007. Notes: Numbers in parentheses are estimated standard errors robust to heteroskedasticity and clustering at the block group level. Numbers in brackets are changes in probability from moving a continuous variable from the 25th to the 75th percentile of its distribution, holding all other variables at their mean values. In the case of a binary variable changes reported are from moving the value from 0 to 1, again holding all other variables at their means. Asterisks denote significance at the 1% (***), 5% (**), and 10% (*) levels. Notes: Numbers in parentheses are estimated standard errors robust to heteroskedasticity and clustering at the block group level. Numbers in brackets are changes in probability from moving a continuous variable from the 25th to the 75th percentile of its distribution, holding all other variables at their mean values. In the case of a binary variable changes reported are from moving the value from 0 to 1, again holding all other variables at their means. Asterisks denote significance at the 1% (***), 5% (**), and 10% (*) levels. Notes: Numbers in parentheses are estimated standard errors robust to heteroskedasticity and clustering at the block group level. Numbers in brackets are changes in probability from moving a continuous variable from the 25th to the 75th percentile of its distribution, holding all other variables at their mean values. In the case of a binary variable changes reported are from moving the value from 0 to 1, again holding all other variables at their means. Asterisks denote significance at the 1% (***), 5% (**), and 10% (*) levels. Notes: Numbers in parentheses are estimated standard errors robust to heteroskedasticity and clustering at the block group level. Numbers in brackets are changes in probability from moving a continuous variable from the 25th to the 75th percentile of its distribution, holding all other variables at their mean values. In the case of a binary variable changes reported are from moving the value from 0 to 1, again holding all other variables at their means. Asterisks denote significance at the 1% (***), 5% (**), and 10% (*) levels. Note: A and L predictions are based on the differential presence of tax representatives in lowpriced and high-priced neighborhoods.
